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ji.r.I.-fflil. 

FRAMES AS A FACTOR IN TRUCK GROWING. 



inteoductioh;. 

Intensive gardoning under sash or cli)tli covers Jias become one of 
the most popular and, in certain localities where the conditions arc 
suitable, one of the most profitable lincg of outdoor work. The 
trucker and the market gardener of the pre ent Jay have been com- 
pelled by keen competition and a constantly increasing demand for 
high-grado products out of season to provide special facilities for 
increasing and imjiroving the product, as well as to take advantage 
of every favorable natural condition. 

Many localities are eB])eeially favored with an abundance of sim- 
shine at all seasons of the year, and at the same time thair climate, 
due to the influence of largo streams or near-by bodies of water, is 
mild and free from extremes of temperature. In such localities it 
would bo possible to grow lettuce, radishes, and similar crops during 
the entire winter without protection were it not for a few cold dnys 
and nights. A very slight covering or the application of a small 
amount of heat will, as a rule, carry the plants through in good 
condition. 

During recent years the growing of winter vegetables in frames 
having removable covers of sash or cloth has developed greatly in 
the South Atlantic Coast States and in other States having niiild winter 
conditions. In a true sense this industry is simply field culture 
with provision for covering the crops during temporary periods of 
cold weather. The present magnitude of this lino of work attests its 
success and indicates its future ]50ssibilities. North Carolina undoubt- 
edly has a larger acreage devoted to frame culture than any other 
State, but in the region about Norfolk, Va., there is also a large and 
growing area devoted to the work. Vegetables gro^vn in frames are 
often shipped in carload lot from these large producing sections. 
This industry may readily be combined with regular truck farming, 
as it furnishes remunerative employment during the winter montlis. 
A cemparatively small area is necessary for the frames, but several 
tiraog Uiat acreage of land should be available, so that the site of the 
frames may bo changed every few years to safeguard against diseases 
and insect injuries. 

NoTK. — A list giving tho titles of all Farmore' Bulletins available for distribution will 
be Bent free upon application to a Member of Conpess or the Secretary of Agriculture. 
90163°— Bull. 460—11 2 9 
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FBAMBS AS A PACTOB IN TRUCK CMtOWINe. 



TTPES OF FKAKES AWD THSl* COWSTSXJCTiaK. 

CLOTH-COVERBD FRAMES. 

TUo type ttf frame or bed varies with the diffcront localities and is 
oriliuarily no mgro elaborate or expensive than is necessary to pro- 
tect the crops. In liporth Ca.roJina anil, SouUi Carolina the type of 
frame generally us«l is that shown in figure 1, having for the sides 
two lines of 12-inch boards sot on edge and hold in place by means 
of stakes driven mto the ground. The covering of cheap unbleached 
muslin is supported on strips of wood 1 inch thick and 2J or 3 inches 
wide, which are raised in the center by being carried over the top of 
a stake; tlie ends are h«ld down by nailing to Uie siel«s of th» bed. 




Fio. 1. — Rows of IramBd, Bbowlrig the typ© used lor lettuce growing In North Carolina and South 
Cnrollna. The overhead plpea are used for Irrigation. 



Th« lumber for the sides is usually 1 by 12 inches by 16 feet of tlio 
clieapor grades of cypress or a good grade of common shortloaf pino. 
The stakes for holding the boards in place are 1 by 3 or 2 by 3 inches 
in size and are driven about 1 foot into the ground. These elotli- 
oovered bods are usually 14 feet in width, but some growers prefer 
them 10, 12, or 20 foot wide. The length of the frames varies greatly, 
but the longer ones generally run from 90 to 100 yards, deponduig 
entirely upon the space available and the evenness of the ground. 
The frames usually run oast and west, with the eloth fastened to the 
north edge of the frame. Most of those frames are temporary and 
ar« taken apart and stored during the summer months. 

Before placing the frames in position in the autumn the soil is 
plowed, thoroughly fitted, and given a liberal dr»saing of w«ll-rotted 
stable manura and commercial f«-tilizcrs. The placing of the boards 
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wU cause some trampling of the lied, and before putting in tlie onds 
and nailing on the rafters or strijxq to sujijiort the cloth it ig desirable 
t ) loosen tlio soil again by means of a harrow or cultivator. The 
stakes for sui)]>orting the cross strips or rafters are then driven 
ftrough Uie aaater and the atriiis nail«d in pJaee iktintwvale of 4, feet. 
The ends are inclosed by means of 12-inch boards, and the bed is then 
ready for the elotli cover. 'J'Jie cloth is stitehed, with the strips 
running lengthwise of the bed, into one great sheet large enough 
to cover the entire bed. This sheet is fastened on the north side 
of tlie frame by nailing over it plastering lathf, or ..imilar strips of 
wood. The eloth should not bo fastened to the top edge of the 
board but on the side, 1 or 2 inches below tho top. Vol fastening 
the sheet on the south side of the frame short loops of string or cloth 
are attached to its edge antl tliese are looj>etl over nails driven into the 
side of the bed. In some eases brass eyelets, sueh ivs are nse<l in 
tent flaps, are insftrt#d in tlie edge of th« elofch and hitched over nails 
er pins. -Another method is to hem the eloth on one edge and run 
a f-ineh ropo through the hem. Tho addition of the rope makes it 
comparatively easy to fasten the (doth to the side of the bed and also 
prevents tearing the sheet in hauflling. Tho cost of these frames, 
including hiniber and muslin, together with tho necessarv^ facilities 
fer supporting aixd fastening the cloth, will he from 35 to 50 cents a 
running foot lor a bed 14 feet wide. 

If it is iiecOtisary to refit the land while tho frames are in place, the 
eleth is turned back into the alleys between the frames, the strijis 
that sui>port tho eloth are removed, and a 1-horse plow is taken into 
tte inelosure. After the tand is i^lowed and tJioroughly fitted, Uie 
stripe are again put in place. As the work of cultivating the ero])s 
must all be done by hand it is «Bsontial that the soil be well prepared 
before planting. 

SASH-COVEBED PBAMES. 

In the tidewater region of Virginia the frames are covered with 
hetbed sash. The climate of Norfolk is a little too severe for tho 
use of eloth except for early autumn and s])ring crops. A number of 
growers in the vicinity of Norfolk handle sash-eovered frames oceu- 
l)ying as much as 3, 4, or 5 acres each season. (Fig. 2.) For the 
sides and ends of these frames the same class of cheap lumber as for 
tlie eloth-covercd frames is used. The back or north side of the 
frame is usually 12 or 14 inches high, while tho front or south side is 
ttbout 4 inches lower to give the sash sufficient slope. The standard 
hotbed sash imivcrsally used for covering these frames is 3 feet in 
width and 6 feet in length. The usual width of the sash-eovered 
frame is 6 feet, but a double row of sash with a ridge through the 
center is sometimes employed, making the bed about 12 feet wide. 

400 
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FEAMES AS A FACTOR IN TRUCK OltOWING. 



This amingemciit, however, does not prove as satisfactory as the 
eommoii 6-foot frame. Tlioso sash-covoretl frames are often 300 to 
500 feet in length, but the usual length is ISO feet. No strips are 
provided for the support or separation of the sash, as they rest on the 
sides of the bed an(l lit ojose together. 

Two or three tyi)es of «a«li iiiay be used for this purpose, but the 
Iower-prie»d os\m «*• most aommonly em]>loyqsd. One kind of sash 
is so arranged that Urn gla-ss may be slid into grooves, the glass 
abutting witliout the use of putty. The better grades of sash ki^vo 
provision for bedding the glass in putty, lapping tile lights one-eighth 
to one-fourth of an inch and fastening them in place with glazing 




Fia. 2.— Rows of sashKJOvered frames. 



points or specially designed double-pointed tacks. As a rulo a very 
cheap grade of single-strength \\'indow glass of the smaller sizes, 6 by 8 
and 8 by 10 inches, is employed. It would undoubtedly prove 
economical in the long run to use double-strength glass of 8 by 10 or 
10 by 12 inch sizes. The double-strength glass is not so easily broken 
in handling or by hail, and makes a heavier and more rigid sash, 
esiiecially when bedded in putty. In many eases tho sash do not cost 
more than $1.45 each, fully glazed, while a much better grade could 
be had for $1.00 to $2, including painting. Many of the sash are 
never painted, and as they are of poor material their period of 
usefidness is quite short, often not more than four or five years. A 
well-painted cypress sash, glazed with double-strength glass bedded 
in putty, should with proper care give 12 or 15 years of service. From 

400 



FRAMES AS A FACTOE Ilf TBXJCK GEOWINQ. 13 

the grower's point of view the object is generally to secure the greatest 
possible number of sash with the least expenditure, and as a conse- 
quence it is the cheaper grades of both sasli and glass that are used. 

A common practice among gardeners is to construct a shallow 
tank of cement, planks, or galvanized iron and to dip the sasIi m 
crude oil instead of painting them. The oil nets as a splendid 
preservative for tlio wood, but the sash so treated are dull in appear- 
ance and undoubtedly do not give bps much light in the beds as those 
that are pmnted whiSte. Slost of the sash used for this purpose have 
six Imes of glass with ilve sash bars. By \ising thr©e Hncs of lO-incIi 
glass, only two sash bars are necessary' aaid the shading of the bed 
will bo much loss. Actual test has shown a gre*t difference of plant 
growth in favor of tlio larger sizes of glass. 

ESATKB TtiAJtXS. 

Farther north, near several of th* large eitiee, including Baltimore, 
Philadelphia, Cincinnati, New York, ami Boston, sash-oovored 
frames are extMisivoly used for growing early vegetables. This work 
is practically the same as that found at Norfolk, except that the 
frames are constructed over an excavation which is filled with fer- 
menting manure to provide heat. 

Where manure-heated beds are extensively usetl for growing early 
vegetables a long, shallow pit is opened, the manure is trodden in, 
and 12-inrh boards are fastened to stakes to form the sides. The 
board on the north side is raised a little higher than the one on the 
south side in order to form a slope for the glass. A few strips are 
nailed across the bed to prevent the sid«s fr&ni coming in by the 
pressure of the manure or soil that is banked on the outside, and the 
sash simply rest on the sides without any guide or supporting strijra 
between them. Straw mats and board shutters are employed as a 
protection for the sash during cold weather. 

A few of the growers around Newborn and Wilmington, N. C, 
provide steam boilers and install heating pipes in the frames, the 
heat being applied only during cold weather, when the cloth alone 
would not prevent injury from frost. Many of the growers have 
steam outfits for jumping water and simply cormect the pumping 
boiler to lines of pipes which are fastened on the sides of the frames 
just below the covering. As a rule, the supply pipe is run on the 
north side of the frame, while the return is placed on the south side, 
or both flow and return may be on the north or cold side of the bed. 
(Kg. 3.) Another method of heating consists of laying lines of 
3-inch drain tiles 0 or 8 inches below the surface of the soil so aa to 
discharge live steam into the tiles during cold weather. These systems 
have proved quite satisfactory in a few places, hut have not been 
generally adopted. 
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SOIL AND wmiLTiuzmss. 

PaJSPARATION OF TJOt «OIIj. 

The greater portion of the work with frames is conducted on light 
or sandy loam soils whioli are naturally well drained and adaptpil to 
intensive trucking. The oiiginal soil is usually employed, but when 
nceossiiry rich =oil is hauled and placed in the beds. The first essential 
is good drainage , and if the land is not naturally well drained it should 
bo tiled or pro\ ided with numerous open ditches to carry off the water. 
The surface? of 'he oil hould be graded and all depressions filled in and 
leveled. For best rcsultj the lanil should bo subjected to two or three 
years of preparation by manuring and planting to leguminous crops. 

The presence of plenty of organic matter in the soil is very impor- 
tant, &spoeially wl>e3'« larg© quantities of commercial fertilizers are to 
be used. This organic matt«r may be addad in the form of stabls 
manure, but more satisfactory roeults will be obtained where legumi- 




Fia. 3. — Cross section of a pli)o-be«ted bed. 



nous crops arc included in the preparatory treatment. For green 
manure nothing is better than cowpcas as a summer crop and crimson 
clover as a winter crop. The crimson clover should bo turned under 
about the time it comes into full bloom in the spring, the land 
planted to cowpcas, and the resulting crop plowed under or mowed 
for hay during tho month of August in ample time to preparo the 
land for frame work during tho autumn. When heavy crops of 
green manure are turned under it is essential that lime be used 
to improve the mechanical condition and to sweeten the soil; a 
dressing of 1,000 pounds to tho acre should be sufficient. 

Wood ashes constitute an excellent source of both potash and lime, 
especially if they have resulted from the burning of hardwood. Ashes 
from piuo and othor soft woods are of littlo value. Much of tho value 
of wood ashes may be lost by leaching, and while a ton of strictly 
fresh hardwood ashes would be sulflcient to apply on an acre, as much 
fts 5 tons of 1#-ftched ashes could b« used on the same area without 
fear of burning the plants. Wlx«re ashes are used less lime is ne«ded, 
although the percentage of lime in the ash is comparatively small. 
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STABLX MAKimx. 

Irfirge quantities of stable manure arc used in gro\\dng crops in 
frames, sometimes as much as 30 to GO cartloails to the acre. The 
manure is generally spread in a broad, flat pile to comp^ t before it 
is applied to the soil on which frames are to b* L ^ Where 
manure is employed for heating the beds it may afterwards bo mixed 
with the soil for the growing of subsequent erops. In the work witli 
frames around Norfolk, Va., the manure is phiced in long, narrow 
piloa and t^urned two or three times before it is used in tlio beds. 
Care should b© ©xereised to avoid the use of manuro in whieh there 
are shavings or sawdust, as thae* li».v» an injurious effeet upon the 
growth of plants. Poultry and sheep manuro are excellent fertilizers 
for frame work, but the quantity obtainablo is very small. Jn the 
application of natural manures of all kinds it is essential that the 
manure should be fine; that it bo what is termed "short" manura. 

COMMERCIAL I-ERTILIZERS. 

It is desirable that only high-grade f ertilizors bo used in preparing 
the soil for growing crops in frames. Nitrogen is the essential ele- 
ment in the production of leaf growth, wliilo potash and phosphoric 
acid are essential to fruit and seed production. The quantities of 
high-grado fertilizers that may bo applied with safety and profit will 
vary according to tho soil, but if a sufHcient quantity of manuro has 
been used it should not be necessary to add more than 1,000 to 1,500 
pounds of commercial fertilizers to the acre each season. 

A fertilizer for crops raised in frames should contain at least 7 per 
cent of nitrogen, S per cent of phosphoric acid, and 6 to S per cent of 
potash. Nitrate of soda can often be applied to advantage in order 
to hasten or increase the growth of the plants. It should be borne 
ia mind, however, that nitrate of soda is a vcrv concentrated and 
available form of nitrogen and tliat it is easy overdo the matter 
and injure tho plants; 300 pounds to tho acre is considered tho maxi- 
mum quantity for a single application. Two or three such applica- 
tions may bo made during the growing season. Highly nitrogenous 
fertilizers should not be applied oarly in the winter, as theee have a 
tendency to force the plants into a soft growth which will be easily 
injured by cold. For this reason nitrate of soda and similar fertil- 
izers may best be applied as a top-dressing when itisdesired to force the 
plants into a quick growth by scattering it between the rows and 
working it into the soil by moans of a hoc or cultivator. Some grow- 
ers have tried dissolving the nitrate of soda in water, 1 pound of the 
salt to 10 gallons of water, and watering the plants with this solution 
once every week or ton days during the height of the growing season. 
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To insure success in tlie cultivation of plants in frames it is necse- 
sary to provide soino means of applying water to tlife soil. Occa- 
sionally the supply of water can bo obtained from the system of some 
city, but more often it must be pumped from a well or stream and 
stored for use in an elevated tank. The work of pumping the water 
is usually performed by a gasoline engine. The common round 
wooden storage tank, raised about 20 feet above ground, is in general 
use, and the water is delivered from the pump througli a pipe, the 
end of which is carried up and over the top of the tank. A 4-horsc- 
powor engine is l«.ig© ewough to operate a pump having a capacity 
of about 40 gallons of water a minute. Such an equipment is suffi- 
cient for most establishments. 

The irrigation systems in the Wilmington, N. C, district arc often 
very elaborate. On some of the plantations a sprinkler system is 
employed, having large mains for conducting the water and a scries 
of overhead pipes for distributing it through a great number of small 
nozzles. By this method the water can bo applied during bright 
weather and while the cloth is drawn to one side for ventilation. 
The lines of distributing pipos are so arranged that the nozzles are 
all in a lino, and the pipes can bo rotated so as to throw the water 
in either direction, thus watering two or three beds from one lino 
of pipe. (See fig. 1, p. 6.) 

■Where the sprinkler system of watering is not employed the work 
is generally done with 1-inch garden hose attached to pipes laid in 
the ground just deep enough to bo out of the way of plowing and cul- 
tivation. At the points whore it is necessary to attach the hoso a 
toe is inserted in the pipe and the oi>oning provided with a 1-inch 
globe or rmto valve. These openings should bo about 100 foot apart 
in Olio direction and in each alternate space between rows of frames 
in the other direction. Tho Vulvc are protected by a square box of 
planks, about 8 by 10 inches in size and extending about 14 inches 
abovo ground. The valves should bo about even with the surface of 
tho soil; thus, tho top portion of the box not only protects tho valve 
from injury but also affords a support for the hoso to preventfi^ hiHiwJ.- 
iug sharply over the end of the pipe connection and thereby cfuttfei^ 
off tho flow of water. (I'ig. 4.) 

Many gardeners prefer to distribute tho water by simply pinching 
the stream with tho thumb, while others attach to the end of the 
hoso a rose or sprinkler similar to that on a watering can. Watering 
is generally done during tho late afternoon, but should be completed 
oarly enough to permit the foliage to become reasonably dry before 
closing tho frames for the night. If tho plants are young and very 
tender it will bo important to avoid too greet a degree of moisture. 
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Serious losses from "damping-off" often result from excessive mois- 
ture, ospeciully at night, when evaporation is not so rapid as dur- 
ing the day. Many gardeners make the mistake of watering too 
often and not doing tho work thoroughly. Under ordinary con- 
ditions tmce a week will be often enough to apply water, and 
in winter, when evaporation is »t its lowest point, onco a week will 
bo sufHeient. In watoriug tho sash-eovered frames it is necessary 
either to remove tho sash or to prop them up high enough to permit 
worldng under them. 
As a rule tho sasli a^ f 
taken off early in the 
morning of a bright 
(lay, thesoil is stirred, 
sometimes a little fer- 
tilizer is added, later 
in the day tho bed is 
watered, and toward 
night the sash are 
replaced. 

Se far as is known, 
the suhirrigation 
metliod has not been 
extensively or suc- 
cessfully applied to 
tlio watering of crops 

grown in frames. In Tia. 4, — box protector, showing valve end hoao connection to water 

order to make the • 

suhirrigation method successful it would be necessary to have condi- 
tions not ordinarily found in sandy loam soils. 

TEMPEKATTTKE, VENTILATION, AND PKOTECTION OF FHAMES. 
TSMFXKATXTRi: OF FKAKES. 

The temperature at wliieh the air of the beds should be carried 
will depend entirely upon the crop being grown Thermometers 
should bo placed at intervals in tho beds, as it is not safe to judge 
the temperature by personal sensation. If lettuce, jjarsley, or rad- 
ishes are growing in the beds, the temperature should not go above 
70° r. before ventilation is given; on the other hand, if the frames 
are filled with cucumbers, eggplant, or peppers, the temperature 
may run 8 or 10 degrees higher. 

It should be borne in mind that any covering, whether cloth or 
sasli, will cxeludo a part of the light, and every precaution is neces- 
sary to prevent the plants becoming "drawn." The safest plan is 
to keep the temperature a triflo low and thus retain tlie plants in a 
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strong, thrifty conclitiou. Whore tender plants are hcing grown under 
ch>tli thero is greater danger of injury from keeping them coverod 
too tightly than from exposure to moderate ©old. 

VENTILATION OP FRAMES. 

In the care of cloth-covorod frames the covers are left off during 
bright wc athr.r and tJie plants subjectetl to open-air conditions. 
Wiien ther< i dangor of cold the covers are put on at night, and 
during unfavorablo weather they are frequently loft on during the 
day. Wliilo tho cloth covers conserve the heat, they at the same time 
exclude tho sunlight, and if they are kept on too great a portion of 
tho timo tho crops will become drawn and spindling. 




VM4'li.^8ash.oovere<l frames, showing a feeoe usQd to break the force of the wind and notched sticks 
used under the saah lor vantUatlng the beds. 



With sash-covcred frames tho matter of ventilation ia of prime 
importance. Tlie glass admits and holds the heat of the sun's rays, 
and during' bright weather it is necessary to open tho frames quite 
oarly in tho mominc Ventilation is accomplished by propping up 
one end or one side of tlio aajh on a notched stick, such as is illustrated 
in figure 5. Sometimes each alternate sash is lifted at opposite onds, 
or they may all be lifted at one end. If only a small amount of 
ventilation is required overy other or every third sash is lifted a 
trifle; later, when more air is needed in the frames, tho sash are raised 
higher and are finally removed altogether. Tho rule to bo followed 
is to ventilato on the side away from the wind, so that tho wind will 
blow over th« opening and not into tho bed. 
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r^KOTXcrioH off jtrasce*. 

Xlio aren. occupied by the frames is often surrounded by a high 
board fence or a hedge of evergreens to })reak tlie force of the ^'ind. 
If a largo area is devoted to frames it is sometimes subdivided by 
numerous cross fences to break up air currents and lessen the force 
of storms. The type of fence most commonly used is shown in 
figure 5. 

Whoro no boat is appUod to tJie frames the control over tempera- 
ture will not be great excejit in the prevention of too high tempera- 
ture by means of ventilation during bright weather. In many 
iustancos straw and burlap mats are kept ready 
at hand for throwing over sash-covered frames to 
prevent loss from freezing, but this would not bo 
practicable on a large scale. Sometimes the glass 
is covered by shoveling one-half or three-fourths 
of an inch of soil over it, but this involves con- 
siderable labor and frequently results in the break- 
ago of a great deal of glass. It is possible to 
Vfard off frost by tho use of a number of oreliard 
heaters in the frame yartl. These beaters burn 
kerosene or crude oil and give oft both heat and 
a smudge which will prevent injury from fi reason- 
able degree of cold. A good type of orchard 
heatftr is shown in figure G. 

CHOPS GROWN IN FRAMES. 

Tho crops most commonly grown in frames are 
lettuce, radishes, cucumbers, garden beets, parsley, 
eggplant, peppers, and snap beans. The crops 
grown in the sash-covcred frames do not differ 
materially from those grown under cloth. In tho 
spring, however, the growers, around Norfolk devote their bods 
ahnost entirely to cucumbers and eggplant instead of to lettuce 
and radishes. To tho southward tho cloth covers are suflicicnt to 
protect the more hardy crops throughout the whiter. To the north- 
ward the hardy crops may be grown under sash in midwinter, and 
those requiring more heat are grown in the spring. 

Descriptions of tho methods used in handling the several crope 
grown in frames follow- 

I.ETTUCI:. 




Fia. 5. — AnoUbeatcrliold- 
Ing 7 quarts of oil. 



Lettuce may be considered as first in importance among the crops 
grown in fram^. The more haxxly typos of head lettuce, such as 
Big Boston, are grown. A variety suited to frame work must be 
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caimhlo of withstanduig considerable cold and exposure and at the 
sumo time produce a head that will find ready sale upon, the 
market. Two crops of lettuce are usually grown, an autumn or 
oarly-winter cro]> antl a lato-wiutcr or spring crop. The seed for 
the autumn crop is sown from August 15 to Septeml»cr 10, tlie 
plants being set in the beds from September 15 to October 15. 
As a rule, the plants are set about S by 10 inoli^ apai-t in the beds. 
The autumn crop will be ready for market from November 20 to 
January 1. Seed for the si)ruig crop is sown during October in the 
open ground or in beds and set in the frames as fast as the first crop 
is rcmovod. The second crop will be ready for market from Afarcli 




Fio. 7. — Lettiiee growing In frames. The saah are piled belw^B tho bejs ready /or iko case of a 

eold snap. 



1 until superseded by the outdoor lettuce. (Fig. 7.) In order to 
secure stoeky plants the seed bed should not be so rich as the soil 
where the crop is to be grown. 

As very little cultivation can be given the lettuce crop in the 
beds, it is essential that the soil should be well prepared and vvy 
rich. Plenty of organic matter is required, and this is b^t obtained 
by applications of well-rotted manure. 

Ijettuce docs best under comparatively cool conditions, and plenty 
of ventilation is necessary. Heavy losses have residted from the 
careless method;3 followed by many of the growers of Idltiiue in framed, 
(specially as regards ventilation and watering. 

4ftO 
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Radislies ars frequently grown as a. c»tcli crop between tho autumn 
and spring crops of lettuce, or as a ffller between hills of cucumbers 
or between tho jilants of eggplant or peppers. The varieties Kiost 
commonly used are Scarlet Globe, French Breakfast, IjongS«iwlet 
Sliest Top, and leicle. The radish seed is simjily sown in rows and 
.it* plants thinned so as not to crowd one anotlier. 

CtrCTJMBEaS. 



The eueumber is one of the most important of the crops grown in 
frames, eepeeially around Norfolk. The cucu^aber crop is handled 




Flo. 8, — Cucumber vines growing In frames, about the time they begin to spread o r th g( .und. 



in the following manner: About the first of February, while most of 
tho beds are occupied by lettuce and radishes, the cucumber plants 
are started in a hotbed in 1-quart berry boxes. 

By some "rowers special 3-pint boxes, similar to the berry boxes, 
aro used fur t''>id purp^^se. The boxes are filled with rich soil that 
has boon thoroughly mixed and sifted, and 7 to 10 seeds aro sown in 
each box. The boxes are then set directly in a manure liotbed and 
aro kept watered until the seed germinates. When the plants appear 
they aro thinned to about three in a box. 

From the start great car* is taken to give the plants sufficient ven- 
tilation to prevent their becoming spindling. If the plants should 
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grow a little too tall it is customary to fill up the boxes witli sifted 
soil to secure stocky, well-rooted plants for sotting iu the frames. 
By the time the encumbers are ready for the frames and the lettuce 
and radishes have been marketed, the sash are removed from the 
6-foot frames, and a deep double furrow is opened through the e%,ut«* 
of the bed by means of a one-horse plow. 

While the plants »r«i being ^own in the hotbed fehe manure which 
is to be used in the frames has been composted. This is hauled and 
spread iu the fuiTow, and the soil is returned to its former position 
by moans of tho plow. In planting, the boxes containing the hills 
of i>lants are lifted from tho hotbed, placed in a "wheelbarrow or in 
trays, and caniod to the frames, where a small hole is dug, the main 
portion of the box removed by slitting witli a knife, and the hill of 




cuciunbcrs sot in pl^o and thoroughly watered. On«- iitijtl i« ^la^d 
directly under th« center of each sash. 

In addition to the manure that is applied to tho land before planting 
to cucumbers, frequent top dressings of chemical fertilizers are given. 
I'''irst, when tho plants are just beginning to form vines a handful of 
fertilizer is scattered around each liill; none of tliis, however, is placed 
nearer than 6 or 8 inches from tho liill. At the same time the soil 
is given a hoeing, and later in tho day is watered. In about tlu-cc 
weeks, when tho vines aro 18 inches or 2 feet long, the soil is given 
another dressing with fertilizer, tliis time making tho application at a 
greater distance from the hills. Tho fertilizer generally used for tluB 
purpose contains about 7 per cent of nitrogen, 6 ])er c«nt of phos- 
jiliorie ifccid, and G pw cent of potash. The appearance of the 
cucumber vin^e At tlu^ stage aho^vTl in figur» 8. 
4«0 
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About the time that the cucumber vines fill the entire spaeo within 
the frame the weather will have become warm enough to leave the 
sash ofF, at first during the day and then during both the day and the 
night. A little later the sash are removed and piled at the ends of 
the frames, so that they may bo quickly used to profeet the beds in 
case of a late frost. After all danger of frost is past the sash are 
hauled and placed in the storohouse fcr the summor, and the boards 
forming the sidee of the frames are removed and carefully piled in 
some convenient place wher« they will b« protected. The cucumber 
vinos are then turned up, first on one side and then on the oth»r, a 
tliird top-dressing of commercial fertilizer is given, and the spaco 
between the rows formed by the removal of the frames is thoroughly 
culti'-ptc L \fter cultivation the vines are again turned into place 
and a'lnwet' to occupy the entire space, as shown in figure 9. The 
beds are 0 f jet in width and are generally placed 6 feet apart, forming 
a 12-foot ipaco between the cucumber rows. 

As a rule considerable fruit is gathered before the removal of the 
frames, but the lai^est pickings generally occur about two weeks 
Iftter. If spraying is properly attended to, the cucumbers continue 
io produce until the field crop of the same locality is ready for ship- 
motit in large quantities. After the crop is no longer profitable tho 
area should be cleared of all refuse and put in shape for the next 
year's operations. A crop of oowpeas may very conveniently bo 
grown \ipon tho land during the summer and used for hay or turned 
under. 

PABSLEY. 

Parsley is sometimes grown as an all-year crop, or it is grown 
during the autumn and winter and the land devoted to lettuce or 
cucumbers during the spring. The parsley seed is sown in August 
or September and the scodlings traiisplanted to the frames as soon 
as they are large enough to be bundled. Cutting of the leaves b^ins 
in the autumn and continues tlxroughout the winter, and often until 
quite late in tho spring provided prices remain good. Parsley is 
not easily injured by cold, and it is customary to remove the sash 
and frames early in the spring and take them to some other location 
where they may be used for the growing of cucumbora, eggplant, or 
some other less hardy crop. Figure 10 sho^^^ parsley growing in. 
frames from wliieh the sash have been removed. Parsley is one of 
the easiest of crops to be grown in frames, and if a good market can 
be found it may prove very profitable. 

EGGPLANT. 

The seeds of the eggplants are started in heated beds or sometimes 
in small greenhouses. "YVhen the plants are large enougU to handle 
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they are transplanted from the seed bed to small pots, from wliieh 
they are later shifted to 5-ineh or 6-inch pots or to largo berry boxes. 
Egpjilants require plenty of heat and it is not safe to set them in the 
frames until the weather is quite warm, or al)Out March 15 or 20 in 
the Norfolk region. As a rule tho eggplants are set 18 or 20 inches 
apart oach way in tho beds among the lettuee. By tho timo the 
Vttuee is removed tho eggplants will be almost ready to begin fruiting. 
The sash arc then removed and the eggplants given a top-dressing 
of fertilizer and cultivated. 




Fia. 10 — Parsley growing In framee. 



PEPPERS. 

Tho large, swoet pejjpers are sometimes grown in fr«m««B, the crop 
being handled in practically the sam@ manner as «f^plant. It is 
doubtful whether jicppcrs grown in frajnee will ever give returns equal 
to those from eggplant and euenmbers. 

QABDEN BEETS. 

Two methods of growing beets in frames are practiced. By one 
method the plants are started in a special seed bed, and when of 
suflicient size they are transplanted to the cloth or sash covered 
frames, where thoy grow to a marketable size. By the other method 
the plants aro simply started in tho frames and then transj>Ianted 
to tho open ground to mature. Whore the crop is grown under sash 
it is custoBmry to reisove the gush «nd frames after the beets have 
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attained considerable growth (figi ll^ *fe*"fc«»»*i'<itMl (%**4i b»ing usad 
during the remaindor of tlio s«i»8««. Sar eaemjabw*. *h6 beota wo 
marketed when about 2i inches in diwneter. Tho Vftriety known as 
Early Egyptian is most cortimonly planted, althougli Crosby's 
Egyptian is sometimes used. 




Fia. 1-1— u»eta growing in hsds alter tbe removal ol frt^4 
SNAP BSANS. 



A crop of snap boans is frequently grown by planting them in the 
beds beside every third row of spring-crop lettuco; then, after all 
danger of frost is past, the cloth is taken off and the entire frame 
removed, leaving the beans to grow as a field crop. The wax-podded 
varieties of beans aro generally employed for this purpose. 

At tho North, after the spring lettuce crop has been removed, the 
frames are sometimes filled with early tomatoes (trained to stakes), 
early celery, or early plants for setting in the general garden. 

PKEVEKTIOX AND CONTKOI, OP DISEASIS AWD IITSICTS. 

BISBASES. 

Tho principal drawback to the growing of truck crops in frames, 
especially lettuce and cucumbers, is tho danger of loss-from diseases. 
Lettuce growers in the South Atlantic States have suflorod heavy 
losses from the disease known as "drop. " This is caused by a fungus 
{Sclerotinia libertiana) which attacks the plants as they approach 
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maturity, causing th»m to wilt »nd afterwards decay. Preventive 
measures for tliis disease have been found by tlie Nortli Carolina Agri- 
cultural Experiment Station to bo based on three main principles: 

(1) That tlie fimgus is incapable of infecting healthy plants unless 
it finds bits of dead leaves on which it can establish a foothold; (2) 
that it forms no spores, but reproduces itself through hard, black 
masses, which are formed only in the laterstages of decay ; and (3) that 
the spread of the disease in frames is favored by heavy watering and 
lack of ventilation. The lettuce grower should therefore exercise 
great care to keep all dead leaves picked frem his plants and to remove 
and burn any plants which contract the disease at the first indications 
of wilt before the black masses are formed. Watering should bo done 
enly on bright days when it is possible to have the jilants become 
fairly well dried off before the bed is clesed fer the night. Wlien a 
piece of land becomes heavily infected with this disease the best policy 
is to move the frames to fresh soil, first disinfbeting the woodwork 
with a 1 per cent solution of formaldehyde or a 0.5 per cent copper- 
sulphate solution. 

If it is not pessible te change the location of lettuce beds which are 
badly iufoetod with "drop," and facilities are available, steam disin- 
fection of the soil, wliich has proved an effective means of preventing 
the disease, may be used. The soil maybe disinfected or sterilized by 
blowing live steam through drain tiles laid in the bottom of tho beds 
or by means of an inverted pan under which steam is forced. 

Ill the tile method of steaming, lines of 2-incli to 3-ineli drain tiles 
are placed lengthwise in the beds-, 2 to 2J feet apart and 12 to 15 
inches below the surface, and left there permanently. The til»s pro- 
vide drainage for the beds, may be used for subirrigation, and 'arc 
available at any time for disinfecting tlie soil, the only outlay of labor 
being the covering of the beds with boards, a tarpaulin, or a layer of 
straw, and the connecting of the tile with a boiler by means of a piece 
of steam hose. The soil need only be spaded or plowed deeply to 
loosen it. 

Tilt iiivorted-pan method of steaming involves the use of a galvan- 
izod-iron pan, 6 by 10 feet and 6 inches deep, which is inverted over 
the soil to be disinfected, the edges forced down into it, and steam 
admitted through a steam hose under pressure. The use of steam at 
a pressure of 80 to 100 pounds in the boiler and treatment for half 
an hour to an hour after tlie soil has reached the boiling point, as 
indicated by soil thermometers, has given the best results. 

Cucumbers grown in frames are subject te downy mildew and 
antliracnose like those grown outside. These diseases may be effec- 
tively prevented by spraying with Bordeaux mixture. The formula 
usually recommended is 3 pounds of eoi>per sulphate, G pounds of lime, 
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and 50 gallons of water.* Nothing weaker than this should bo usod, 
while tho 5-5-50 formula is preferred by some. It is ogsontial that 
every part of the plant be thoroughly covered with a fine spray. 
Spraying should begin beforo the plants leavo the hotbed and con- 
ti»ue at intervals of ten days or two weeks. To'w*;rd tl» t/^d of the 
season, if tho diseases aro prevalent in the ii©ighboria=©od, theapraying 
slieiikl be dono every ft)ur or five days. 

INSECTS. 

The injuries to frame crops due to tho ravages of insects aro of minor 
important e a ''.omjiared to tlioso of diseases j however, it is necessary 
tokctp horn un^'er tv>ntrol or great damage may result. Aphida 
aro (juite troublesome, and cutworms occasionally play havoc, espe- 
cially vfith young plants. 

The aphida may generally be controlled by the liberal use of tobacco 
stems and dust spiinkled in tho frames. Sometimes the beds are 
fumigated with tobacco stems or with aphis punk, which is burned in 
the tightly closed fram#a. Care must be exercised, however, to see 
that tlie aj)]>lication is not.mado too strong, or injury to the foliage 
may result. 

Spraying with, kerosene emulsion and soap preparations is effec- 
tive in combating apliids, but such sprays are often objectionable for 
use on salad crops. The cucumber growers around Norfolk liavo 
found that if the tobacco stems aro allowed to remain indefinitely on 
the beds they have an injurious elTect upon the plants. Three or 
four days after the stems arc a]>plicd they should be removed; then 
if tho aphids ai-« still present _an application of fraeh stems may be 
made. 

Where cutworms are injuring lettuce and similar crops it is custo- 
mary to put in baits of wheat bran or fresh clover leaves which have 
been poisoned by treatment with Paris green or arsenate of load. For 
their protection when set out, the ]ilants should be dipped or sprayed 
with a solution consisting of 1 pound of arsenate of lead to 25 gallorts 
of water. Hand picking may jirove effoetive whenever the ins«cta 
are too numerous.' 

XABKETINO CHOPS OXOWH IV FKAXBS. 

Crops grown in frames are usually superior in quality and appear- 
ance to those grown in the open and should be given more care in 
handling and marketing. The cost of production is aomawhat highsr 
than for outdoor crops, and it is cseentaal that they be put up in neat 

'See " Spraying for Cucumber and Melon PlwMM,' * Fsnaots' BuUetlfl 281, tj. S. B«pt. of AgriMlltum. 
' For furtlier Information on the control of aphids, the reader Is referred to Circular 80, Bureau of 
Entomology, XJ. S. Dept. of Agrlaulture. 
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packages in order to bring the highest market price. Tlio moro suc- 
cessful growers give the work of gatliering, grading, and paeking tlie 
crop their closest personal attention and use only elean, attraetivo 
paekag*^ for handling and shipping. 

The packages employed for handling the frame produets are gen- 
erally the same as those used for marketing outdoor vegetables of the 
same kinds. In a few instances n distinctive package has been em- 
ployed. Tlio uso of special shipping packages that would give the 
frame-grown produco special recognition on tho markets would be a 
d*eid«d ndvantngo to tlio grower. 




Fio. 12. — Barrela of parsley, Dkowlng the metbod of paoklng with ft btaelc of led in tlie c«it*r of 
Mkeh barrel. 



Ijottuco is usually shipped in tho taporing half-barrel hamper 
basket with a wooden eover, or somotiiues in erates or bushel baskets. 
Tho lettueo is not washed, but is packed in tho baskets as it is cut 
from tho bods and hauled direct to tho shipping point, where it is 
loaded into refrigerator cars or sent forward by express. All of the 
lettuce in a bed wiW not bo ready for cutting at one time, and it je 
neceasary iro cut ov«r tho beils three or four timee. 

Cuciimbwrs are generally pickad early in tlio morning, belore the 
lioat of tlio day, and while they are fresh and erisp. In removing the 
cucumbers from tho vines a sharp knife or pair of shears should be 
used to cut the stems. Tho cucumbers arc washed by floating them 
for a minute or two in a tank of elear, eold water and are then placed 
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upon a rack or screen to drip before packing. Cucumbers are packed 
in two or throe sizes of hampers with wooden covers; also in common, 
flat, half-bushel, handle baskets, covered with paper. A few growers 
employ a distinctive crate or box holding about a bushel. As a rule 
each box is lined with paper, and when filled the top is partly covered! 
with slats, leaving the cucumbers slightly exposed. 

parsley is sliipped in 1-bushe.l crtktmj half-barrel hampers, anil in 
4-bushel barrels. Sugar barrels are sometimes used. For some of the 
markets the parsley must be washed and tied in bunches, while for 
other markets it is shipped loose. Wlien making shipments in the 
large barrels it is customary to place a block of ice in the top of each 
barrel, as shown in figure 12. The barrel is covored with a piece of 
burlap. 

Radishes and beets are tied in bunches and shipped in hamper 
baskets or sometimes in the veneer barrels so commonly used for 
hsHidling spinach and kale. 

Eggplants are shipped in baskets or in crates like those used for 
handling strawberries. Each eggplant is usually wrapped separately 
ia thin paper or inclosed in a paper bag. 

Peppers are generally wrapped in tissue paper and packed in wooden 
pans, such as are used for marketing early tomatoes. Four or six 
of these wooden pans are packed in a carrier for shipment. 

The snap beans that are grown in frames are shipped in the regular 
five-eighths b\ishel and half-barrel hamper baskets, such as are used 
for handling the general field crop. 

SUMMARY. 

In certain localities where the climate is mild, such crops as lettuce, 
radishes, and beets can be grown during tlie winter months if pro- 
vision is made for protecting the plants during the few periods of 
freezing weather. The cheapest form of covering is cotton cloth or 
unbleached muslin. 

In other localities, where the climate is too severe for growing crops 
under cloth protection, cheap sash filled with glass are effective. A 
good living can be made on 3 acres devoted to sash gardening. 

Cheap hotbeds, consUoicted in long lines with plank sides, may b© 
profitably employed for foreing vegetables for the market in the 
neighborhood of large cities, where an abundance of manure for heat- 
ing material may be obtained. 

The labor and expense involved in the growing of vegetables in 
frames are greater than for a eorresponding area in the open; there- 
fere greater caro should b« taken in gathering, packing, and market- 
ing them in ord*r that fancy prieee m»y be obtained. 



